Long term stability of CO 2 stored in reservoir is of intrinsic importance for ensuring the viability of geologic sequestration of carbon dioxide. Demonstrating the permanence of storage is an important task of pilot projects. In the Nagaoka project, Japan's first pilot-test of geological CO 2 sequestration that injected about 10,400 tonnes of CO 2 from 2003 to 2005, a stable containment of CO 2 in a reservoir has been successfully demonstrated by kept monitoring the CO 2 behavior even after the end of injection during about 10 years. Systematic and continuous data acquisition of time-lapse well loggings (e.g., resistivity, neutron, and sonic velocity) successfully illustrated the detailed nature of CO 2 migration at intra-reservoir resolution, including uneven CO 2 arrival and subsequent saturation changes to the well-depths and the prevention of vertical movement of buoyant CO 2 by potential seal layers. The time evolutions of CO 2 saturation were quantitatively evaluated under sub-meter resolutions by neutron logs. Resistivity logs even enable us to infer the dispersed area of dissolved CO 2 out of the reservoir. Fluid samplings at multiple depths also provided an insight into geochemical processes among CO 2 , water. However, in order to better understand the trapping mechanisms from these detailed observations, the numerical modeling with sub-meter spatial resolution is necessary, which has not been performed yet in the project.
 In the post-injection period, history-matching of slow or negligible migration of buoyant free CO 2 to the vertical direction suggests that even a thin (10cm scale), intra-reservoir muddy-layer behaves like an impermeable flow barrier to trap CO 2 , implying a combined strong effect of lower vertical permeability and high capillarity to prevent the invasion of CO 2 .  The hydrodynamic dispersion of CO 2 increased bicarbonate concentration in formation water above and beneath the free CO 2 zone, and promoted dissolution of rock minerals including dissolution of calcite and almino-silicates resulting in increase of calcium and silica concentrations. The long-term coupled geochemical simulation suggests that these are precursor of mineral trapping by the precipitation of carbonates such as calcite in the future in this site.
